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A SOVIET AUTOMATIC PHOTOELECTRIC PYROMETER

Engr D. A. Nikitin

Proposed by E. G. Rutter, N. P. Chizhov, V. A. Savel‘yev, L. V. Kuznetsov

and B. L. Ayzenshtok, Automobile Plant imeni Molotov I

The methods used ai.many enterprises for heat control when hardening high-

speed steel tools, using high-frequency currents, "according to time ," are not
gatisfactory for high-quality parts and cause considerable production rejects
due to possible line voltage fluctuations and for other reasons.

The difficulties of such control are rendered still more coemplicated by the
circumstance that the hardening temperature of high-speed steels 1s very near

the

melting point. p

The authors have designed and introduced into 8 number of shops of the Plant
*imeni Molotov, an automatic photopyrometer, the FEP-1,

which is used when harde-

ning high-speed steels in high-~frequency installations. This instrument automwa-

tically stops the heating process when the required temperat

ure has been attained

by shutting off the supply to the high-frequency installation.

The photoelectric pyrometer consists of two main parts:
cell head and the relay tube circuit.

the photoelectric

The TsV-t photoelectric cell is housed in an aluminum case. In front of the
photoelectric. cell there is mounted an optical lens, whose focus 1s behind the
cathode of the photoelectric cell. The diameter of the image on the cathode is
1k - 16 millimeters. There 1s a protective glass in front of the lens and & dia-
phragm between the two which permits the tuning accuracy of the instrument to be
regulated depending on the tempersture. The photoelectric ce
the amplifier by & two-strand srmored cable.

11 is connected with
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The main parts of the photopyrometer are: the photopyrometer amplifier, -
which consists of two electron tubes, a 6Zh7 and a TG-212 thyratron; an F~TsV-k
photoelectric cell; two full wave rectifier tubes (6 X 6); and & 220/380-vplt
power transformer, with separate windings for the thyratron and the cathodes of
the other tubes. The relay and contactor are connected in the plate circult of

the thyratron.

The whole ecircuit is switched on when the starting button of the contactor
is pressad. At the same tims, the high frequency generator is switched on: this
produces repid heating of the part. Tne radiation from the heated metal is -
picked up by the photoelectric cell. The resulting current is amplified and ap-
plied to the grid of the thyratron, causing the latter to fire and thereby actua-
ting the relay which switches off the heating circuits. To renew this cycle of E
hardening, it is necessary to press the starting button again.

M . Voltage changes have negligible effect on the apperatus with regard to the

) hardening temperature, which is held to within 2.1 percent of the set value.
The minimum stable operating temperature of the instrument, when the photopyro-
meter head is 600 millimeters from the part being heated, is 800 degrees centi-
grade. By decreasing the distance to 400 millimeters, it is possible to cbtain
stable operation at 600 degrees. The maximum temperature is 1,300 Cegrees.

. By using dlaphragms or increasing the distance between the photoelectric
cell and the part being heated, it 1s possible to increase considerably the upper
1imit of bardening temperature, which 1s important when hardening special kinds

of high alloy steels.

The introduction of this instrument in the Plant imeni Molotov has reduced
the rejects in hardening more than seven times and has resulted in power sa-
vings. The photopyrometer is also being used successfully at the "Krasnaya
Etna" Plant, a milling machine plant, etc., and should be industrially applied

on & wide scale as soon as possible.
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